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(54) CnOCOE 3J1EKTPOXHMHHECKOPI OBPABOTKH H3AEJ1H& 

(57) PecpepaT: 

M3o6peTeHne othocmtca k 
sjieKTpoxMMMMecKoCi o6pa6oTKe MaTepwanoB n 
MoxeT 6biTb ncnonb30BaHO b 

CTaHKOMHCTpyMSHTailbHOM npoMbiimieHHOc™ 

npn M3roTOBjieHnn m aKonnyaTamiM 
MHCTpyMeHTOB M3 cBepxTBepflbix MarepnanoB. 
Cnooo6 aneKTpoxMMMHecKoK o6pa6oTKM 
mnemft, npewviymecTBeHHO yppneum cnoeB 



0BH3KM Ha ocHOBe Kap6nflOB MeTa/i/ioB, a TaioKe 
weflHbix, onoBJiHHbix, Ko6ajibTOBbix, HHKeneBbix 

M )Kejie3HblX KOMnOHeHTOB C MHCTpyMeHTOB M3 

CBepxTBepflbix MaTepnanoB BKnioMaeT aHOflHyio 
o5pa6oTKy npn n/iOTHOc™ TOKa 30-40 A/flM 2 b 
TeneHne 10-15 mhh b paoTBope, coflepxameM, 
Tin: conflHasi Kuc/iOTa (1,19) 400 - 600; 
cepHaq KucnoTa (1,83) 50 - 80. 1 Ta6ji. 
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(54) METHOD FOR ELECTROCHEMICAL TREATMENT OF PRODUCTS 



electrochemical 
treatment. SUBSTANCE: method for 
electrochemical treatment of products, 
preferentially for removing layers of 
binding based on carbides of metals, as well 
as copper, tin, cobalt, nickel, and iron 
components from tools of super hard 



lis, includes anode treatment at 30-40 
A/dm 2 current density during 10 - 15 min in 
solution containing as follows (g/l): 400 - 
600 (1.19) hydrochloric acid, 50 - 80 (1.83) 
sulfurous acid. EFFECT: highly effective 
method to clear machine tools of super hard 
materials. 1 tbl 
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H3o6peTeHne othochtch k 

CTaHKOMHCTpyMSHTajIbHOM npOMblUJJieHHOCTM, 

MMeHHO k naroTosneHwo n 9Kcn/iyaTaL(UH 
MHCTpyM6HT0B u3 cBepxTBepAbix MaTepna;ioB. 
H3BecTHbi cnoco6bi bckpntms anivia3Hbix 

HHCTpyMeHTOB, 3aKHKWaiOl4MeG5! B 

NiexaHHMecKOM B03Ae«cTBMH Ha oerMeHTbi 
OTpe3Hbix KpyrciB LunncpoBanbHbiMM KpyraMM [1] 

BcKpbune KpncTa/inoB ariMasa npn noMom,n 
a6pa3MBHbix KpyroB He ooecneHUBaeT 
HeocxoflUMotf pa3MepHoK tohhooth cerMeHTOB, 
mto o6ycnoBJieHO HepaBHOMepHooTbio 
npou,ecca. KpoMe toto, yKa3aHHbi« onoco6 
conpoBo>KflaeTCfl ckojiom h BbiKpawuBaHueM 
anMa3a H3 cbs)3KH, T.e. BefleT k 
HenpoM3BOflMTe/ibHbiM noTepflM flecjjuu.uTHoro 
a^Ma3Horo cbipba. 

M3BecTeH TaioKe cnoco6 bckputhh paSoMeR 

TOBepXHOCTH ajlMa3HblX MHCTpyMeHTOB, 

3aKnKDHaioii4HMCji b yflaneHUM cbh3km c 
noBepxHocTHoro cjioh cerMeHTOB nyTeM mx 
TpaB/ieHMfi b pacTBopax xnopHoro >Kene3a n 

COJ1HHOM KUCJIOTbl [2] 

HeflooTaTKOM cnocooa flBnaeTCH gbicTpaa 

nOTepfl TpaBH/lbHblM paOTBOpOM aKTHBHOCTM. 

143 n3BecTHbix peiueHMii Han6onee 6jim3Kmm 
no TexHMMecKofl cyw,Hoc™ peoieHneM jmnseTcsi 
cnoco6, npeflyoiviaTpuBaioiUMti yflaneHMe co 
crajibHbix M3flennM HMKeneBoro noKpbiTMH, 
coflepxamero KpMCTan/ibi a/iMa3a, m 
BKriKwaioiflMM aHOflHyio o6pa6oT«y b 
sneKrpojwe, coflepx<aiij,eM oepHyio KMC/iory, 
opraHMMecKyio flo6aBKy n BOfly. flpn stom c 

L(e/lbK3 HHTeHCMCpHKaL^HH npOU,ecCa U CHUJKeHUfl 

pacTpaBnuBaHUfl CTann b KanecTBe 
opraHM^ecKOM flo6aBKM 6epyT caxapHyw 
KucnoTy npn cneflyiomeM cooTHomeHUM 
KOMnoHeHTOB, Mac. cepHaa KUcnoTa 60-70; 
caxapHaa KMcnoTa 0,5-1,0; BOfla ocTanbHoe, a 
o6pa6oTKy BeflyT npn nnoTHocTM TOKa 25.45 
A/am 2 [3] 

06pa6oTKy MHCTpyMeHTOB M3 CBepxTBepAbix 
MaTepnanoB no M3BecTHOMy cnoco6y He 
o6ecne4MBaeT bhcokom npon3BOflMTenbHocTM 
npoLieoca yflaneHMH cnoa cbswkm M3-3a HanwHUfl 
b aneKTpojWTe opraHnneoKoCi flo6aBKH. KpoMe 
Toro, aHOflHyio o6pa6oTKy mnenwa no 
onoco6y-npoTOTnny npoBOflar 6e3 yneTa 
BpeMeHHoro cpaKTopa, hto MCKJiKwaeT 
BO3MO>KH0CTb npomo3npoBaHHH KanecTBa 
BCKpbiTMJi MHCTpyMeHTOB m peryjiMpoBaHMH 
BenwMMHbi BbicTynaHiw 3epHa Haft obh3kom. 

Menbio M3o6peTeHnn nBnneTcn o6eoneHeHne 
BbicoKotf npon3BOflHTe^bHocTH npou,ecca 

SJieKTpOXUMMHeCKOCl 06pa60TKM ajlMa3HblX 

MHCTpyMeHTOB m bo3MO>khoctm peryjinpoBaHMfl 
TonmnHbi CHMMaeMoro cnofl, a Taioxe 
noBbiujeHne Kaneoraa o6pa6o™ 3a cneT 
npeflOTBpameHMfi HapyiueHiw noBepxHocTHoro 
cnon MHCTpyMeHTa. 

yi<a3aHHafl uerib flOCTwaeTca 3a CMeT 
npuMeHeHUfl sjieiapoxuMUHecKoro MeTOfla 
o6pa6oTKM anMa3Hbix MHCTpyMeHTOB. 
npeAnaraeMbiM cnoco6 npeflycMaTpuBaeT 
aHOflHyio o6pa6oTKy b pacTBope, coflepxameM 
cepHyro KucnoTy m BOfly. ripn 3tom o6pa6oTKy 
BeflyT npn nnoTHOCTM TOKa 30-40 A/flM 2 b 

TeMeHUe 10-15 MHH (B 3aBHCMMOCTM OT 

Tpe6yeMoR BenuMMHbi BbineTa 3epHa Hafl 
CB33KOM HHCTpyMeHTa) b pacTBope, 
flonoTiHMTeribHo coflep^ameM co/iaHyio KucnoTy 
npn cJieflyiomeM cooTHoujeHnn KOMnoHeHTOB, 
r/n: conflHaa KucnoTa (1,19) 400-600; cepHaa 
KUcnoTa (1,83) 50-80. 

YMeHbtueHne KOHL|eHTpai^nn kmctiot b 



3JieKTponnTe (KaK BOflHoro pacTBopa conaHoR 

KUCJIOTbl, T3K M CHUJKeHMe fl06aBKM 
KOHt^eHTpupOBaHHOM CepHOR KMCnOTbl) 

3aMeflnseT npoLiecc BCKpbiTna KpucTannoB 
ariMa3a. yBennneHne «e KOHi^eHTpaunn 3a 
npeflexibi flnana30Ha, npeflycMOTpeHHoro 
npeanaraeMbiM cnoco6oM, noBbiujaeT 
n36npaTenbHOCTb BCKpbiTna: BOKpyr anMa3a 
nofiBnaeTCfi nyHKa (MecTHoe ymy6neHne), b to 
BpeMfl KaK o6mee nuHeftHoe yMeHbiueHne 
reoMeTpunecKnx pa3MepoB h Hcrpy MeHTa 
HaxoflMTCfl b 3aflaHHOM flnana30He. A 
noflBneHue nyHKM BOKpyr ariMa3a He 
AonycKaeTCH, nocraribKy OHa yMeHbiuaeT 
npoHHOCTb 3aKpenxieHMfl 3epHa b cba3kg. 

AHanoriwHoe fleHcTBue Ha MHCTpyMeHT (npn 

BbmBJieHHblX KOHL4eHTpai4HftX cojuihom m cepHOM 

KUcnoTbi) OKa3biBaeT M3MeHeHne BennHUHbi 
nnoTHocTn TOKa: ee yBennneHne Bbi3biBaeT 
noflBjieHne ymy6neHnii BOKpyr KpucTanjioB, a 
yMeHbLuenne BefleT k B03pacTaHMio BpeMeHU 
o6pa6oTKn. YBejiMMeHne oflHoro M3 napaMeTpoB 
npoLiecca (nnoTHocTH TOKa nnn KOHueHTpaunn 
pacTBopa) npn oflHOBpeMeHHOM yMeHbiueHnn 
flpyroro (3a npeaenbi 3aiflnmaeMbix 
Anana30HOB) cnocoScTByeT no«BneHMio Ha 
pa6oHnx noBepxHOCTfix He TonbKo KaHaBOK 
BOKpyr 3epeH, ho h TpaBunbHbix KaBepH, 
KOTopbie He flonycKaioTca no TexHMHecKMM 
Tpe6oBaHMHM k Ka^ecTBy HHCTpyMeHTa. 

riOflBOfl TOKa K MHCTpyMeHTaM (cerMeHTOM 

OTpe3Hbix KpyroB), noMemaeMbiM b BaHHy c 
aneKTponnTOM m nBnsiioiflUMCfl anoflOM, 
ocyiflecTBnfleTca Mepe3 KOHTaKTbi M3 
KucnoTocToKKMx MaTepnanoB. B KanecTBe 
KaTOfla MO>KeT 6biTb ncnonb30BaH MeflHbiR hmct, 
jimct na Hep>KaBeiomePi cTann hjih flpyroro 
MeTa/ura, npeo6jiaflaioinero b CBfi3Ke 
MHcrpyMeHTa. 

npeflnaraeMbitf cnoco6 peKOMeHflyeTCfl 
ncnonb30BaTb ana bckpuths KpucTannoB 

ajlMa3HblX MHCTpyMeHTOB, H3rOTOBJieHHblX Ha 

CB«3Kax, coflepxamux Kap6nflbi MeTa/inoB, a 
Taiwe n3roTOBneHHbix Ha ocHOBe MeflHbix, 
o/ioBnHHbix, Ko6aribTOBbix, HMKeneBbix n 

»e/ie3HblX KOMnoHeHTOB. 

3aBncnMOCTb KonnHecTBeHHbix napaMeTpoB 
npon3BOflHTeribHocTM vi Ka^ecTBa BCKpbiTun ot 
pe«HMOB o6pa6oTKM npn peann3ai^nn 
npeflnaraeMoro cnoco6a npeflCTaBneHa b 
Ta6nni4e. 

no npeflnroxeHHOMy cnoco6y 6bma 
o6pa6oTaHa b KonoKOJibHoR BaHHe 
BAKP-320-18Y4 napTUfi cerMeHTOB b 
KOJinnecTBe 200 ujt. (b KaMecTBe KaTOfla 
ncnojib30Bann MeflHbiM jiuct). 06pa6aTbiBa/in 
cenvieHTbi pa3MepoM 40 x 7 x 5,5 mm, 
H3roTOBJieHHbie Ha CBfi3Ke M6-02 (ocHOBa 
Kap6nfl BOJibo>paMa). CerMeHTbi c 50%-hom 
KOHi^eHTpaLtneR 3epeH 6bmn ocHaifleHbi 
npupoflHbiMM anMa3aMM 3epHncTOCTbio 630/500. 
06paGoTKy npoBOflnnn b boahom pacTBope 
con^HOM KMcnoTbi (500 r Ha 1 ji HCI (1,19) c 

fl06aBKOM KOHl^eHTpMpOBaHHOM CepHOK KUCJIOTbl 

b KOJWHecTBe 65 r Ha 1 n pacTBopa npn 
njioTHOcTii TOKa 35 A/flM 2 b TeneHne 12 mmh. 

MUKpOCKOnMHeCKMM KOHTpOJlb o6pa6oTaHHbix 

cerMeHTOB noKa3an, mto Ha mx noBepxHocnix 
OTcyTCTByioT TpaBMJibHbie KaBepHbi m MecTHoe 
ymySjieHne BOKpyr KpucTanjioB anMa3a. ripn 
stom BbicTynaHne 3epeH Hafl cba3kom 0,12-0,20 
mm, a yfleribHbiM cbeM cnon cbji3km - k 20 

MM 3 /MUH. 

KpoMe yKaaaHHbix cerMeHTOB, no 
npeflnaraeMOMy cnoco6y 6binn Taioxe 



CO 

o 



o6pa6oTaHbi h flpyrne napTMM oeriweHTOB, 
M3roTOB/i©HHbtx c ncnonb30BaHneM 
HOMeHKnaTypw cbh30k: M2-01, M>K, M6-03 n 
M6-10 (bo Bcex cjiynaflx o6ecne4MBajiocb 
KanecTBeHHoe BCKpbune KpucTannoB aniwasa Ha 
3aflaHHyio my6nHy). 

I1peAnaraeMbi« cnocoS o6ecneMHBaeT 

XOpOLUee KaMeCTBO BCKpblTMfl KpHCTajlJlOB K3K 

npupoflHoro, Tax m cnHTeTMMeoKoro anMa3a, 
ncnojib3yeMoro aha n3roTOBneHMfl 
MHCTpyMeHTOB Ha pa3JinHHbix CBfi3Kax. npoueoc 
He B/inneT Ha npoMHOOTb anMa3oyflep>KaHMa, 
npoxoflMT 6e3 HapyweHua noBepxHOCTHoro c/iosi 
MHcrpyMeHTa n cpH3HKO-MexaHHMeci<ux cbomotb 

Oopiviyna M3o6peTeHMfl: 



CnOCOB 3/1EKTPOXHMH4ECKO0 
OSPAEOTKH H3flEJlMI4, npeuMymecTBeHHO 
yAaneHHfl cnoeB cbaskh wa oonoBe Kap6nAOB 
MeTannoB, a Tarawa MeAHbix, onoBHHHbix, 
Ko6aribTOBbix, HHKe/ieBbix n we/ie3Hbix 

5 KOMnOHeHTOB C HHCTpyMeHTOB H3 oBepxTBepflbix 

MarepioanoB, BKnic-iatoinufi aHOflHyio o6pa6oTKy 
b pacTBope, coAepKameM cepHyro KucnoTy \a 
BOAy, oniMMaioiUMCtefl TeM, hto o6pa6oTKy BeAyT 
npn raiOTHOCTH TOKa 30 40 A/am 2 b TeMeHne 10 
10 15 muh b pacTBope, Aono/iHUTe/ibHO 
coAep>KameM conaHyio KnonoTy ripn 
cneAyiomeM cooTHoweHHM KOMnoHeHTOB, rln: 

CojiHHaa KKC/ioTa (1,19) 400 600 

CepHaa Kucnota (1 ,83) 50 80 



o6pa6oTKM 


CocTaa 

3/ieKTpOflMTa 


HCI (1,19),r//i 


400 


500 | 600 


H2SO4 (6e3- 

BOflHWM), (7/1 


50 


65 


80 


ri/IOTHOCTb TOKS, A/flM Z 


30 


35 


40 


ripOAOJUKMTe/lbHOCTb BCKpW" 
TMJ1, MMH 


15 


12,5 


10 


BuxoAHwe 
napaMeTpu 
npoqecca 


CkopocTb pacT- 

BOpeHMfl HMKe- 

jw, mkm/h 
(npOTOTiin) 


60 ... 250 


CKOpOCTb 

pacTBopeHwsi 

CBH3KW, 

mkm/m 




400 


960 


2250 


Yfle/jbHwCi cteM c/ion cbh3km 
mm 3 /mmh* 


10 


22 


54 


Be/iMHHHa BbiCTynaHMfl kpmc- 
Ta/i/ia Hafl CBfl3icovi, mm 


0,05 ... 
0,15 


0,15... 
0,25 


0,25 ... 
0,50 


Ha/iMHne kbhsbkh B0Kpyr3epHa 


OTcyTCTByer 





* ripn pea/iH3aunn cnocoSa mcbkho flOCTMMb 60/ibtuyio npow3BOflMTe/ibH0CTb, KOTopaa t- 

3aBMCMT OT eMKOCTM KO/IOKO/lbHOfl B3HHH. /_) 
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(54) METHOD OF ELECTROCHEMICAL MACHINING OF ITEMS 

(57) The invention pertains to electrochemical machining of materials and can be used in the 
machine-tool industry when manufacturing and operating tools made of superhard materials. The 
method of electrochemical macMning of items, primarily for removal of layers of metal carbide- 
based binder, as well as copper, tin, cobalt, nickel and iron components from tools made of 
superhard materials, includes anodic machining with current density of 30-40 A/dm 2 for 10-15 
min in a solution containing, g/liter: hydrochloric acid (1.19) 400-600; sulfuric acid (1.83) 50- 
80. 1 table. 

The invention pertains to the machine-tool industry, specifically, to the manufacture and 
operation of tools made of superhard materials. 

Known methods of exposing the grains of diamond tools consist in mechanical action on 
segments of cutting wheels with grinding wheels [1]. 

Exposure of diamond crystals with the use of abrasive wheels does not provide for the 
necessary dimensional accuracy of segments, which is due to the process's nonuniformity. 
Moreover, this method is accompanied by chipping and spalling of diamond from the binder, i.e., 
it leads to losses of scarce diamond material. 

Another known method of exposing the working surface of diamond tools consists in 
removal of binder from the surface layer of segments by etching them in solutions of ferric 
chloride and hydrochloric acid [2], 

Rapid loss of the etching solution's activity is a shortcoming of the method. 

Of the known methods, the one that is most similar in its technical nature involves 
removal of a nickel coating containing diamond crystals from steel items and includes anodic 
machining in an electrolyte containing sulfuric acid, an organic additive and water. In this case, 
the process is intensified and corrosion of the steel is reduced by using saccharic acid as an 
organic additive, with the following ratio of components, % by weight: sulfuric acid 60-70, 



saccharic acid 0.5-1.0, the remainder water. The machining is done with current density of 25- 
45 A/dm 2 [3]. 

Machining of tools made of superhard materials according to the known method does not 
provide for high productivity of the process of removing a layer of binder, due to the presence of 
the organic additive in the electrolyte. Moreover, anodic machining of the item according to the 
prototype method is done without consideration of the time factor, which makes it impossible to 
predict the quality of exposing the grains of tools or to adjust the height of grain projection above 
the binder. 

The purpose of the invention is to ensure high productivity of the process of 
electrochemical machining of diamond tools and the possibility of adjusting the thickness of the 
layer that is removed, as well as improving the quality of machining by preventing disturbance of 
the tool's surface layer. 

This purpose is achieved by using an electrochemical method of machining diamond 
tools. The proposed method calls for anodic machining in a solution containing sulfuric acid and 
water. In this case, the machining is done with current density of 30-40 A/dm 2 for 10-15 rnin 
(depending on the required height of grain projection above the tool's binder) in a solution 
additionally containing hydrochloric acid, with the following ratio of components, g/liter: 
hydrochloric acid (1.19) 400-600, sulfuric acid (1.83) 50-80. 

Decreasing the concentration of acids in the electrolyte (either the aqueous solution of 
hydrochloric acid or reduced addition of concentrated sulfuric acid) slows the process of 
exposing the diamond crystals. Increasing the concentration beyond the limit of the range 
specified by the proposed method increases the selectivity of exposure: a pit (local depression) 
appears around the diamond, while the overall linear decrease in the tool's geometric dimensions 
is still in the assigned range. And the appearance of a pit around the diamond is unacceptable, 
since it decreases the strength of the grain's attachment in the binder. 

Changing the current density has a similar action on the tool (with the established 
concentrations of hydrochloric and sulfuric acid): increasing the current density causes 
depressions to appear around the crystals, while decreasing it increases the machining time. 
Increasing one of the process's parameters (current density or the solution's concentration) while 
simultaneously decreasing the other (outside the limits of the protected ranges) not only leads to 
the appearance of grooves around the grains, but also etching pits, which are unacceptable 
according to the technical requirements for the tool's quality. 

The current is delivered to the tools (segments of cutting wheels), which are the anodes in 
a bath with the electrolyte, through contacts made of acid-resistant materials. The cathode can be 
a copper sheet, and sheet of stainless steel or other metal predominant in the tool's binder. 

The proposed method is recommended for use to expose the crystals of diamond tools 
made with binders containing metal carbides, as well as those made on a base of copper, tin, 
cobalt, nickel or iron components. 

The dependence of qualitative parameters of the process's productivity and the quality of 
exposure on the machining conditions for implementing the proposed method is presented in the 
following table. 



Machining 
conditions 


Composition of 1 HC1 (1.19), g/liter 


400 


500 


600 


electrolyte | H 2 S0 4 (anhydrous) 


50 


65 


80 


Current density, AJdm* 


30 


35 


40 


Productivity of exposure, min 


15 


12.5 


10 



Output 
parameters of 
the process 


Rate of dissolution of nickel, um/h 
(prototype) 


60-250 


Rate of dissolution of binder, uxa/h 




480 


960 


2,250 


Specific removal of binder layer, mm 3 /min* 


10 


22 


54 


Height of projection of crystal above binder, mm 


0.05-0.15 


0.15-0.25 


0.25-0.50 


Presence of a groove around the grain 


none 





* The method can 



>e implemented with greater productivity, depending on the capacity of the bell bath. 



A batch of 200 segments was machined according to the proposed method in a VAKR- 
320-1 8U4 bell bath (a copper sheet was used as the cathode). The segments machined were 40 x 
7 x 5.5 mm in size and made on an M6-02 binder (tungsten carbide base). Segments with a 50% 
concentration of grains had natural diamonds with 630/500 grain size. The machining was done 
in an aqueous solution of hydrochloric acid (500 g of HC1 per liter (1.19)) with the addition of 65 
g of sulfuric acid per liter of solution, with current density of 35 A/dm 2 for 12 min. 

Microscopic checking of the machined segments showed that there are no etching pits on 
their surfaces or local depressions around the diamond crystals. In this case, the grain projection 
above the binder is 0.12-0.20 mm, and the specific removal of the binder layer was «20 
mm 3 /min. 

In addition to these segments, other batches of segments made with the use of an 
assortment of binders (M2-01, MZh, M6-03 and M6-10) were also machined according to the 
proposed method (in all cases, the machining produced high-quality exposure of diamond 
crystals to the assigned depth). 

The proposed method provides for good quality of exposure of crystals of both natural 
and synthetic diamond used to manufacture tools with various binders. The process does not 
affect the strength of diamond retention and takes place without disturbing the tool's surface 
layer or the diamond's physicomechanical properties. 

Claim 



THE METHOD OF ELECTROCHEMICAL MACHINING OF ITEMS, primarily for 
removal of layers of binder on a metal carbide base, as well as copper, tin, cobalt, nickel and iron 
components from tools made of superhard materials, including anodic machining in a solution 
containing sulfuric acid and water, differs in that the machining is done for 10-15 min in a 
solution additionally containing hydrochloric acid with the following ratio of components, 
g/liter: 

Hydrochloric acid (1.19) 400-600 
Sulfuric acid (1.83) 50-SO 



